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(54) TRANSPARENT PHOTOELECTRIC CONVERTING ELEMENT, 
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GLASS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
see-through type photoelectric converting 
element and a photo cell in which a high beam 
transmissivity is compatible with a superior 
photoelectric converting function, and to 
provide an optical sensor using the element 
and interior goods which have an optical 
^ poser generating function especially a window 
glass. 

SOLUTION: This photoelectric converting 
element is constituted by at least a transparent 
conductive layer, a semiconductor layer, a 
charge transfer layer and a transparent counter 
electrode. The transparent photoelectric 
converting element has features having more 
than 80% that the beam transparent part area 
has a ratio of more than 80% of the whole 
photo sensitive part relating to photoelectric 
conversion, and has a wavelength region 
which indicates a beam transmissivity of over 10% between 400 to 700 nm 
wavelength. 
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Si^lg^fcOO. 01~ lmmol©3SHT&£©jJt$?£L 
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tenzmmMw+tHzmztiz. z\tnznv. 
'ptts-^ztm&Mii^-t-tt tut). $Ltz&m&§r-? 

sfiuBSrtearfsew-?, m&oxt-svizeimizmim 
u ^mftmtiTizpiwmziiT^j:^. c©@«t* 

0. 09;t«:. *J^+>-;l/SS:^-r-5X^n-f F{b^$> 

[0 0 6 2] 5fc#ftfem©l$££<£itt-r.5@W-^ feUl 
S:©*L7t^lC7 5 >S£m>T*ig#«a&^©«®£ 

4- t-^;p tru # y exjwtf u >^*«^tf ft 

-5. Clft^^SS^W^lS-f-OS^fflliTfcJctiL. W 
[0 0 6 3] (C) SlS^li^ 

mffi&mmiz&mvmitmzmT&mic.-tzmmzm-r 

Llri. mffi&mmaft? *LHiP$tt0. 001~50MmT* 
0. «fcO$?£L<liO. ^SOamTabO, 4tH»*Kli 
0. 5~20wmTfe.2>. 
[0 0 6 4] *^^T?fflti.£.::t©T'^-5ft^6<}/<C«^f 

[0065] (i) mmmmmm 

&fr*>&&w<DBmzmbff$.i>\,*. *%K©3tm^» 
mTiztsM&nmn&m^zm-si*. ma. 14^095/1 8456 

#BI¥8-259543*f, m^b^. m65#. 11^, 923 

h (i997*P) : mz&mznmzvi) i>-vAt&. s 

[0 0 6 6] »*U<ffll^^t©T#-5^S6^tL.T 
TIB-j!S5t (Y-a) , (Y-b) Sl^ (Y-c) ©ivTft 
^ ir «t 0 ft-5 1> ©*«*lf £ ft-5 . 
[0 0 6 7] 

Ub 5 ] . ' 
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(Y-a) 



Ry2 >JVl i —Ry4 

Ry3 



(Y-b) 



RyJ y ,R if2 

Ry&. JC* ^Ry3 
RyS Ry4 

10 0 6 8 3 -just cy-a) Or . \3.&mm?tmz s 20 

-r. Qr.tt^i^TF. pjc^^. ^mwL=s-. mmm^R 
zmmmTfrbttzm^miinz 1 a£i±e>jEm;:j: 

Site. JHR. ^J'Z-JH, -fsy/-;i, 

*s^vf— Ji«T**©*«»fc#3:i,i». Q,,{C«tD^ 30 

10 0 6 9] -#5£ flf-b) " «K A, 1 ttglitiiC^XteU > 
10 0 7 0) -Jgat (Y-a) ; (Y-b) (Y- c ) ■f'WR 

a, x^us, yDtf^s, -fy^Dtrjp»» ^>?;p 40 
a-. 'v*->;pg. ^-57^2, 2-x^jP'\^->;ps, t- 

jiir-jim w^vKitmmm^m. 2 ~24, 

a^) £3?U J:D« : *b<«^^ic2~18©7;P 
=^Jl/aX«M^^|!c2~18CD7;V^-;PaT*D. # 
135? * b < W^^M^JS 2-6 ©7;p*;ht*5. 
10 0 7 1) %tz. -JKit (Y-b) * <DR,,~R r ,©5*> 50 



(Y-c) 



L.Tfc<t<, — SSit (Y-c) t f , 05R,,~R r «C0^-&2O«. 

[0 0 7 2] (Y-a) . (Y-b) Rtf (Y-c) 

, , RTM, , ~R,« teg&a£*rLTt>Tt><fc < . ft £ Ut> 
Sma©CajtbT«, /\ay>JHT- <F, CI. Br, I 

m) . ->T/a, z;pn^->a h*->a. 

a^) . 7'J-a+vS (7i/+->Sf) , 7)V*)V 

?*a (*^/i^:*a. x^^a^to , 7Jio*i> 

;pa (iF*->AMr;^*yi§) . T->;ua (7 
-fc^a, 7"nttrM, ^>«/<^a#) , 
x;i^g (^^>xji'*-;pa, ^>-tf>x;u*-;i'a 
^) . z->;p^->a (7irh^->a. 
->a^) , x;W*x;i/;*4->a (*^>7JP*x;v;i-* 
v-a, h;l'X>^;i'!r<-;^^^a^) , #X3frx;p& 

(^X^sfcXifrXJVaSS) > 7 5h*a (7tf^7S 

/l, '<> , /-f;i'75ya« , tuvn^ )V& oi,n- 

;pa. 7"fM. 2-*^#^->x^;pa. ^>-^;wa 
3?) , (7izjH. h^w^attW . «s?i 

sta (truf^ua, -fs^/u^as, 7 5^aif) . 

TJP^x^a (t*x;wa, i-7"d^z;H^) «3&t4tlf 

ens, 

[0 0 7 3] -j&5£ (Y-a) . (Y-b) Xtt (Y-c) JcJ; 

o n^{t^^«, Q r , x m, , ~r, , zit VT&m& . 

[0 0 7 4] cn^WSSt^li, fatffflLTt, 2 
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/\ay>fc*b-f3-> (C1-, Br-S?) ••; NSC—, BF. 
PF, - . CIO, (CF, SO, ) , (CF, CF, SO, ) , N-. ' CF, S 
0,-, CF.COO-, Ph< B— , (CFjSfthC-^iWiLUfia) 
£l,Xmtf <b>*U (CF,S0,),N-X«BF 4 -T?&-5tD*t«t 
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[00 75] #f2greff£L<ffl^e>n&®gi:8c3jyfc 

IK 
[0 0 7 6 J 
Hb6) 

Y1-1 X=l 
K Y1-2 X=BF 4 

Y1-3 X=N(S02CF3) 2 
Y1-4 X=PF 6 



(Y2) 



O 

C 12H25(n) 



Y2-1 X=l 

Y2-2 X=BF 4 

Y2-3 X=N(S02CF3) 2 

Y2-4X=PF 6 



(Y3) 



a 



CH 3 
C 4 H 9 (n) 



Y3-1 Xil 

Y3 -2 X=BF 4 

Y3-3 X=N(SO z CF 3 ) 2 



(Y4) 



CH 3 



CH 2 CN 



Y4-1 X=l 

Y4-2X=BF 4 

Y4-3 X=N(Sp 2 CFa) 2 



(Y5) 




CH 2 CN 



Y5-1 X=l 

Y5-2X=BF 4 

Y5-3X=N(S0 2 CF 3 ) 2 



(Y6) 



COOCaHg 



C 4 H 9 (n) 



Y6-1 X=l 

YS-2 X=BF 4 

Y6-3 X=N(S0 2 CF3) 2 
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Y7-1 X=l 
Y7-2 X=BF 4 
Y7-3 X=N(S02CF^ 2 
Y7-4 X=Br 



(Y8) / \ + 



Y8-1 X=l 

Y8-2 X=BF 4 

Y8-3 X=N{S0 2 CF 3 ) 2 



(Y9) / \ < _ 

H3C" N Y" N "C 6 H 13 (n) 
CH 3 



Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X=N(S0 2 CF3) 2 



(Y10) 



JCH 2 CH20}2CH 3 



(CHgCHgOJgCHa 



Y10-1 X=l 

Y10-2 X=BF 4 

Y10-3 X-N(SGfcCFs) 2 



(V1 1) 



|CH 2 CH 2 0) 2 CH 3 




/-CH 2 dCH 2 CH 2 OCH 3 X" 
(CHjjCH^JzCHa 



Y11-1 X=l 

Y11-2X=BF 4 

Y11-3X=N(S0 2 CF 3 ) 2 



(Y12) 
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(CHzCHzOJaCHg 



c> 



(CH 2 CH20) 3 CH 3 



Y12-1 X=l 

Y12-2 X=BF 4 

Y12-3 ^NCSOaCFgJz 
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(Y13) 



(n)C 4 H 9 ' 



-N. 



( 15 ) 



(CH2) 6 ^ C 4 Hg{n) 
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Y13-1 X=l 

Y13-2 X=BF 4 

Y13-3 X=N(S02CF3>2 



(Y14) 



H 3 C^ N N^ N -c 4 H e (n) 



Y14-1 X=l 

Y14-2 X=BF 4 

Y14-3 X=N(S02CFa) 2 



(Y,5) ry N W, 



Y15-1 X=l 

Y15-2 X=BF 4 

Y15-3 X=N(S02CFa) 2 



(Y16) 
H 3 C 




X" X - 




CH 3 



Y16-1 X=» 

Y16-2X=BF 4 

Y16-3 X=N(S0 2 CF3) 2 



(Y17) Y17-1 X=l 

K ¥ /=\ /=\ *" Y17-2X=BF 4 

H3C ~\_^/~ {CH ^ 8 ~Va^- CH 3 Y1 7-3 X =N(S02CF3) 2 



[0 0 7 9) [flsgJ 
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CHjjCH3 



(Y18) CH 3 CH 2 — I^C 4 H 8 (n) 

CH2PH3 



(Y19) 



CH2CH3 

H 3 C-ljl— (CHaCH^zCHg X 

CH2CH3 
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Y18-1 X=l 
Y18-2 X=BF 4 
Y18-3 X=N(S0 2 CF 3 ) 2 
Y1&-4 X=PF 6 

Y19-1 X=l 

Y19-2 X=BF 4 

Y19-3 X=N(S0 2 CF 3 ) 2 



(Y20) ((jJHaCHaOJzCHa 
(CHaCHsQJjjCHa 



Y20-1 X=l 

Y20-2 X=BF 4 

Y20-3 X=N(S02CFa) 2 



(Y21) 



(iJCgH, fjj2-CH 2 CH 3 

CH 3 



Y21-1 X=l 

Y21-2 X=BF 4 

Y21-3 X=N(S02CF 3 ) 2 



(Y22) ?"2° H 3 /=v Y22-2X=BF 4 

CH 3 CH 2 I^CHaCHjO-^y X 



CH2CH3 



Y22-1 X=l 
Y22-2 X=BI 
Y22-3 X=N(S0 2 CF 3 ) 2 



Y23-1 X=l 



(Y23) ^ ^ Y23-2 X=BF 4 

H 3 c' N C 4 H9(n) 



Y23-3 X=N(S0 2 CF3) 2 



Y24-1 X=l 

kfl J Y24-2 X=BF 4 

H 3 G^ N C 4 H 9 {n) Y24-3 X=N(S0 2 CF 3 ) 2 
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(Y25) 



C 4 H 9 (n) 



H 3 C-^ ± -C 4 H g (n) 
C 4 H 9 (n) 
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Y25-1 X=l 

Y25-2 X=BF 4 

Y25-3 X=N(S0 2 CF3)2 



(Y26) 



CH 3 CH 2 (OCH 2 CH2)2 (CHaCHjOfcCHjCHs 



Y26-1 X=l 

Y26-2 X=BF 4 

Y26-3 X=N(S02CF3) 2 



(Y27) 



0 



iji; x 

(CHaCHsOkOCHjCHa 



Y27-1 X=l 

Y27-2 X=BF 4 

Y27-3 X=N(S0 2 CF 3 ) 2 



CH 3 



(Y26) £° O y28 2 x=Bp4 



CH 3 



Y28-3 X=N(S0 2 CFa) 2 
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33 34 



(Y29) N 



H ^^ Et Y29-1 X=l 



Y29-3 X=BF 4 

Me Me Y29-4 X=PF 6 



H^Bu(n) 

J Y30-1 X=l 

(Y30) Mes ^\ ^Me 

* ; Ijl Ijl ^ Y30-2 X=N(S02CFa)2 

Me Me '" Y30-3 X=BF 4 

Y30-4 X=CF3S0 3 



(Y31) Me^ „Me 



X 



Y31-1 X=l 



- N " ,Tro X- Y31-2 X=N(S0 2 CFa) 2 

Me Me Y31-3 X=BF 4 



Me^+^Et 



I 



Y32-1 X=l 



/wi, 4 . M8n^ ^.Me X" 

l* 32 ) If IJ1 Y32-2 X=N(S0 2 CF3)2 

Me Me Y32-3 X=BF 4 

10 0 8 2] [ftl2] 
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CH 3 (OCHaCHz)^* /(CHzCHjOfcCHa 
(Y33) ^ 



Y33-1 X=l 

Me^ ^\ ^Me 



N -^ N " M8 A Y33-2 X=N(S02CFa)2 

Me file Y33-3X=BF 4 



5 



Y34-1 X=l 



(Y34) Me^ ^Me 

1 ' Ijl Ijl ^ Y34-2 X=N(S02CF3)2 

Me Me " Y34-3 X=BF 4 



a-tCHzCHgOJgCHa 
^CH 3 

N V 



Y35-1 X=l 

Y35-2 X=N(S0 2 CF3) 2 
Y35-3 X=BF 4 



(Y36) 

HaC N CH 2 CH^CH 2 CH 2 t^\'' CH3 



[0 0 8 3] ±tmmi&mmniz\z. mmzm^tt^ 
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[0 0 8 4] mmnmi&mz3vm$:%iisQ-tz><Dtftif%. 

\ZMLX0. l~20Kfi%T<&£©a<$?£L<. 0. 5~5» 
fi % T £ £ <Dfr£ 0 tff £ b t>. 
[0 0 8 5] (2) m/3?St 

t LTttL i I, Na I, KI, Csl, C a I, ft 2 50 



Y36-1 X=l 

Y36-2 X=N(S02CFa)2 
Y36-3 X=BF 4 

3— Fft£*4iai:F>;t-?A<t;£!g3C93 

«*:) . B r, t^ffc^iifi^fr-e- (^k^jtUTttL 

iBr, NaBr, KB r . CsBr, C a B r, ttH 

□ H, fcf D i 7 — *?A!/DT-f Hft 4JK!T> ; E— ^7 
Att^l©:gSi£ft<i:) 7ia->7>Sfi-7 

<>f<Z)&Mfi#. tf'jeSfli^HJSA. 7)V*)W*-)V 
-7)1*)\>~J7.)V7 4 Hftt'O-f^-^-ffc^fe. Way* 

-fS^/V^AS-^-f Hft£4iS7> ; E:nC7A{b^ 
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I o o 8 6 ] ^mmnmmiio. m&LtmuT-c 

^UDiiSfiO. 01M«±0. 5M£nFT&£>. 
1 0 0 8 7 ] m»HtC«ffl-T-5S««. ftiga<&< -f * 

tUTIt X^P>#- ^*-k zfa\^u>t>— 10 
- httnou-x*- h<b^&. 3-^5 1 ;i^2-*+-y-i/ 

u ^"d tru>^u ;p>?7';^;V'X-^;i'ft 
x— t^ms. )V. x^y— ifu>yua 

-^ty t'-H^kt— t^jk 7"d tf u>^u n— ;he/ 
tvi^ux— . x^^>^'J 3-;^/7^+ 
;px— *'J ynhT i/>i/U3- 7)\>*)Vx. 20 
— x^t*©7';Prj— if 1/>^U3-;K ;/d 

St> y-fehxhlUK ^Dy-(-"j;K >( h*->7 

[0 0 8 8] *5gB^T« % j. Am. Ceram. Soc . . 

80 (12) 3157-3171 (mi)\Z%dMZt\T^Z>&omtT-Zf 30 

f;Phf'Ji?>^ 2-trn'j>, 2. 6-;^>5>^i'<D^S 

■5. 

[o o 8 93 o) 

*5£9ma. uv-gsjro, )v?Mtmm 

^©#i£K«fcD<y;Mfc (E#(b) sttffifflmtt, 
-e^s. *'Jv-^iair«to^Wt;^-fr-i>«^«. ' p 0 
lymer Electrolyte Revi ews-l*5«£tf2 * ( ]. UMacCal 40 
liimtCA. Vincent©^. ELSEVIER APPLIED SCIENCE) 

izfcmzntzit-BiVo&Qim-t&z 4?ir# 

{b£-t*-5S£ttJ. Chem Soc. Japan, Ind. Chen Sec. . 
46.779(1943). J. Am Chem. Soc. 111.5542(1989). 
J. Chen. Soc. Chem. Commun. . 1993. 390. Angew. Ch 
em. Int. Ed. Engl.. 35.1949(1996). Chem. Lett.. 19 
96. 885. J. Chm. Soc. Chem Commun.. 1997, 5451cfe 



[0 0 9 0) (4) mnmmtm 
\z. mm&fiL\ik&ab2>\,'>\tz\(Dm%$:m?>-'&t>iktzm 

[0 0 9 D (a) mmiEii^imttn 
*mw\zmm-*jmts.&wtmiimmttmizisT\t. n. n'- 

N'-fX (4-* h*>7xX;P) - (1. 
l'-t'7izW -4, 4'-i>7S XJ.Hagen etal.. Synth 
etic Metal 89(1997) 215-220) , 2.2',7.7'-f h7*7, 
(N. N-y-M h+y7il^75» 9. 9' -7xtDt'7 
)V*U> (Nature. Vol. 395. 8 Oct. 1998. p583-585i>«fc 
IXW097/10617) . 1. \-M7, (4- (y-p-h'J*75 7) 

Sr^Ufc^S^^7= >Vc&m (4#§SBS59- 194393^ 
, 4, 4, - fx [ (N-l-:*-?^) -H-7i^ 

757] f7ix;p-C^$tl-5 21@«±<D3ia7'5> 
2 <S£A±Offi^^Ki57!»tg^^lcsa Lfc5f 

&18i7 5.> U&mWX- 23468 m*i?B) . h'J7xx;P 

hU7-S> GfcBiftfF^, 923, 774*1, 4£|S§¥4-3086 
88^*8) . N. N'-y7irW, N'-fX (3-*^ 
- (1, ]'-f7iZJW -4. 4'-^7 5 >«?CD 
9S*iti-;*7 , 5> MW&mm, 764. 625^) , a. 
a, a', a'-fh7^^l-a, a'-fX (4-i^-p- h 
VJV7 5 ;7i-;W -p-^->l/> (4^^^3-269084-^ 
4i#8) . p-7Hl/>y75 >SI^{*:. »fi#tLT 
iL#tfi)\Z4m¥fitS. h'J7 xx;P7 5 >g§Jg#: (4$gB¥4 
-12927Ht&$B) , fcf^x;patc5?#^^Z5y»^18 
»®gjfeLfc{b^ (4#pW4-175395-ff£t$B) , x^ 
^ >ST3IS7f SiSi 7- =1 >J.x^ h =&ai«S Ufe5f SSlv 5 
75> (4#W¥4-264189^ii?S) , 
T-5^*i55v J 7'5> (4#K¥4 - 29085 l^&fg) , 'O 
^7xX;Wb^iKl (4#re i N-364153^ii$8) . 
*^>ST3Sl7'S>Sr3l^Ufc^(7) (#^5-25473 
^ii^) . MJ75>ft^ mg8¥5-239455^ 
$B) . trx^tT'J^TSy k*7ix;i/ (4#^5-320 
634^^) . N, N. N-h'j7ir;P75>^# (# 
gg¥6-1972^«) . 7x/^ifi?>«|jg=&Wr-2>^ 
#Sev 5 75> (#18^7-138562^) . y7S7 7irjP 
7Xt>h'JJ»ll*# (#&W7-252474*f) ^IC^S 

[0 0 9 2] Sfc, a-^»ft7i>i3iy(i.(j 
-7^i'ik(ii-t?»ft7i> (Adv. Mater. 199 
7. 9, NO. 7. p557) , ^3P+r K^v-JV Kfyft7i>(Ang. 
ew. Chem Int. Ed. Engl. 1995. 34. No. 3. p303-307) . 
2. Z-i>^=¥'»V7>7t^ (2. 3-b:6. 7-b'] -7>t7iXJ 
ACS. Voll20. NO. 4. 1998. p664-672)^®^'J z/^^7x 
><b^«J. ^UeD-;U (K. Murakoshi et al..:Chem 



. 39 
Lett. 1997. p47» , * Handbook of Organic Conduct 
jve Molecules and Polymers Vol. 1.2.3.4' (NALWAH. 
WlLEYHiffi) izmm^tlxi^^tJ7-t^U>HJ:Ui^r 

10 0 9 3] JEJL (*-;!<) (t&tmicHNatDre. Vol. 3 
95. 8 Oct. 1998.p583-585tCf5«JSnTVi-5«t3lC H— 
/t>hl/'CM3>hD- JU-?2>rzti>\ZhVX (4-7 

©*H§) «rff-5*:ii6»cLi I(CF 3 SO, ), mco&5tzi&& 
g£jlDbTfcJgfc>fel,>. 
10 0 9 4] (b) ^^iE?L^ji»« 

tt. /*>\ t 3rw7tf2eV£H±-e&Z>z.ii&tif3il,<. 
£ &K2. 5emJiX& -5 £ bt^,, pl| 

t p mmm<t'&y>&m<*<?>'i ■* >~>v ;i^©# * 

b^8SBteJ£& -&K4. 5em±5. 5eV£CF 

£ b < , S «=> K4. 7eV£t_t5. 3eV«TT$> 

tt^*OM£LT»tCDi; CuSCN. CuInSe,. Cudn. Ga) 
Se,. CuCaSe,. Cu,0. CuS. CuGaS,, CuInS It CuAlSe.fc 
£ffim\ff d©tt>Tt>Cul*5«fciy: CuSCN#$f£b 

<. Cul*<g=fe$f iLK pS!*5S{&ffc£-it>i£ 
^frtl'T. GaP, NiO, CoO, FeO, BhO,, MoO,, Cr.O, 

ioo9 5j vMmmt&®*&&*t;m-t2>ms&m 

mo>Pf£. Vl**—)m®&mo• , c1a , /V • sec6*±10 4 cm« 
/V - sec&.T~£& 0 » S^lr»Sb<ttlO" , cm'/V- sec 

^iio'cm'/v- sec^TTfcs. &tz. nffi&mmoft > 

£ b Hi!f m^ttlO" ' S/cBSLhlO* S/cm«T-eS. 0 , ^ £> 
5f * b < tel 0" * S/cm£U: 1 OS/cm^TT & 
10 0 9 6] (D) S9i*l& 

« ir cs«tt*«tttt ft t&mizfc b Tmw&tiL 

»i, &m (mz.n&&, m. 7;r-oa, -? 
ns?>>A. -r>>"^A^) , mm. 
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0. 02~10^m*SfiF^ L\,K 2#ffi3imJI#&jS§3T 

»iLU^®Stt(DiSffliUTia80 
Q/DHTTiO. $^{C»*L<«20Q/D£tTTfe 

[0 0 9 7] (E) -€-«DteOD» 

mn&^m&£&?tme>mizmmtt!¥-mfr<Dmmm*:T 

bTSfSb^OteTiO,, SnO,, Fe,0,, WO,, ZnO, Nbtft 

<tx.l£Electrochimica Acta 40. 643-652 (1995) tz&ffi. 

it>^l5-r^^t*tT-#^. TlSOJfWfi^b^lglJPte 
5~1000nmT*O. 10~500nm*«$ 6»3jfS LH„ ife, 

&%mt.timm£<»mzn.%ibmi&m±<Ditib<r>^- 

[0 0 9 8] SffitLTf^ffl-r^^ffitt^^iJ,);^ 

[0099] (F) xm&mm? <Dfimm&<Dm#M 

[0100] 02 14, *geSW^:a«50cD)tB5twS^ 
mS10^^ bT^ii®^?LM*«^ £ft «.^B20 

*^s$n. ^©T«icm^f#Ki®3o*iM^n, 
\z\m®.hi VTftmmttottm&mmto&mm vitmm 
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